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Fig.1. (a)Experimentalsetup.(b)Opticalspectrumtracesoftheinput,theSC,
and one of the filtered channels. Inset: SEM image of the HF. (c) Superposition
of each of the sliced spectra.
length of the 20-m HF was, thus, just 13 m. For this piece of
fiber, we measured an effective nonlinearity coefficient of
W km ,correspondingto an effectivemodearea
of 1.5 m . The measured GVD was 30 ps/nm/km
at 1550 nm. The HF exhibited a beat length of 0.5 mm and
providedapolarizationextinctionratioof 17dBoverthe20-m
device length. A polarization controller was used before the HF
to ensure that the beam was launched onto the fiber’s principal
polarization axis.
AfterpropagationthroughtheHF,the10-dBbandwidthofthe
soliton pulses broadened from 3 to 25 nm due to development
of self-phase modulation in the presence of the normal GVD
of the fiber. The broadened spectrum was then sliced using an
AWG providing a 3-dB bandwidth of 0.63 nm for each of its
channels.Thechannelseparationwas100GHz.Fig.1(b) shows
the optical spectra at different points of the experimental setup,
specifically before the HF, after the HF, and at the output of one
of the AWG channels (channel 18 in this instance). Fig. 1(c)
shows a superposition of the spectra of all 36 channels after the
AWG. The average power of the center channel was 0.5 mW.
The signal-to-noise ratio (SNR) for each of the channels was
better than 30 dB. Deep 10-GHz longitudinal modes are clearly
resolved in all spectral measurements, indicating that the phase
coherence properties of the original pulses are maintained.
Fig. 2. FROG retrieved pulse shape and frequency chirp of the (a) original
soliton pulse and (b) the filtered output. Insets show the corresponding
spectrograms. (c) Measured values of the pulsewidth and time-bandwidth
product for each of the filtered channels.
We used FROG measurements to look at the quality of our
pulses. The retrieved pulse shape and the corresponding fre-
quency chirp of the original soliton pulses and one of the fil-
tered outputs (channel 36) are shown in Fig. 2(a) and (b), re-
spectively. The input pulses are seen to have a (slight) linear
chirp with a measured time-bandwidth product of 0.39. We
plot the measured pulsewidth and time-bandwidth product of
each channel as a function of wavelength in Fig. 2(c). The pulse
duration and time bandwidth products were almost constant at
8psand0.63,respectively,acrossallchannels(estimateswere
all derived from retrieved FROG data with retrieval error of less
than 0.005). The pulse broadening is due largely to the narrow
bandwidth of the filtered channels defined by the AWG char-
acteristics relative to the input pulse bandwidth. The relatively
high value of time-bandwidth product suggests that the output
pulses are also slightly chirped. This was confirmed by FROG
measurements at the system output which showed the pulses to
have a reasonably linear positive chirp. The pulses should be
readily compressible down to 6.4 ps using further lengths of
appropriately dispersive fiber.
To assess the noise performance of the pulses, we performed
BER measurements on each of the channels. This was done by
modulating the filtered output with a pseudorandom bit
sequence at a data rate of 10 Gb/s. The results for twelve of the
channels are summarized in Fig. 3, and eye diagrams of four se-
lected channels, namely channel 1, 13, 24, and 36, are shown
in the inset. All channels gave error-free operation and showed
similar BER curves. Only the channels furthest away from the
seed wavelength showed an appreciable small penalty and even
for these channels the penalty was less than 2 dB and which
we attribute to the degradation of SNR in this spectral region
due to the rolloff in SC efficiency for large wavelength detun-
ings.Some slightintensitynoise is also observedonthe eyedia-
gramsobtainedfromthesechannels.However,itisevidentfrom
the eye diagrams shown in the inset of Fig. 3 that high quality
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